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fflffi— fl£xt (ID fOR^ RsBiv-tfcd 7k**fctt«WB— JR^: (7 
) ~ (9) -C^^tbS. R 4 , R 5 <t bTte7J/l^-/K 7J— ^^-f K T 5 h\ 

;*/Wsfc=:/V N ^/l^ai^/K tJn^T 7 ^— /K T/V-^r/b-v^y /b-^if^fcSo "GO? 
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COOH 
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V 
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R 5 R 4 N ^rx^NR 4 R 5 



COOH 



Me Me ,._ _ 

,NR 4 R 5 ^R^^tjT^Oz^x^ NR 4 R 5 

" 11 1 XT CC 



OH 
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OH 



COOH 
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F^R 4 N NH 
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^#^Jh<07k|jffiiifffg— «5£ (7) ~ (9) »C*3{t5R 3 ^»J;9^1ffi^>W^ 

HUlS-fb^ (B) ^Pff^fbilllf-T (A) (Dm^(D^m^< u#s 
mMWmt^X^m-t^t^^hi^o d<£>7fc#>, (A) oi^M^ l o o i 

-If* (v'xf/i/T^) ^y/7x/y, 3, 3, 4, 4, -7f7 ( t 

*f-jv/<— Or^rlsl) ;\si?s~>v) ^<^y*7 =n ; ^m^^O-v*? ^ / ^M.-^ 3 > 5 — tr 

^ (^x^r^^^yfV) -N-^f-;p-4-t^y Ky, 3, 5-f 
15 fyi, 7-v J ^^/v-T^y-3-7"y-/^y-^y >-s 4, 6-v^^vy-3- 

iW^/^yy 3, 3, -^7/^^/ytr^ (z-^iW^y^^!) 
v) , 7 — yxf ;vt ^ y - 3 - (1 —^tv^^-iV^yV^ 

yy 3— (2-^<y/f7/y^) - 7-^^viyr^ y ^^(d?~^v 
i/Ms 2-t-7^7yh7^yy^ 2-xf/v7yh7^/y i, 2 — < 
20 yxryh^^/yforyh^^yyi, -^o-yyf yy^y^— ^/k ^<yy 
^ >-ac^-ypoc— yvy, ^<yyv w y y 0 * tvvx-7^©^y/^ yf, 2 , 
4-y^w^fyhys 2, 4-^xf;vft^fy^y 2, 
yy°n t>ft^fyhy, 2 -A yy°n if/vf^tyfyf^Wty h 

25 h^yXf7y*~/K 2 —^svjjzf h^<W d r-^y* k — /k 2-^/^^f^x 

x^yi/y, N-^^vy-N- (p-7no7i^) ^li/y N— (4- 
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«>7; i/^m<D?'y i/^m. 1-71^-1, 2-^>>-v ? ^- 

2 - (o-^ h^^M^/l') tf-3r">A % 1 -7x-;u- 1 , 2-:7 p n^ 
Vv^^-2- (o-^ b^r^/^-Zl') ^-drv'A, 1 - 77 ^ ^/W- 1 , 2- 
7"PA>^ty-2- (o— 3i h^v-^y^^/W 1 -7x-/l/- 1 , 

5 2-7'vs<l/i?*l'—2- (o-'Oy^M ttis^CDttisJ^m. 2, 2 
' (o-^PD7i^) -4, 4' , 5, 5' -7b7 7x=^^^ 

10 tf>££ffi*te (a) oI^M^iooli«it, If 0. 

0 1 — 15 &fr&t>1t 5 m&tZ^X* 0 . 1—40 t $^5„ <£ 

7^/y-i, 2-v 5 r> ? K- 5 -x/U7js^ n y Ks t7^/v-i, 

m if b ttfc & <d \z. w& £ tuft v \ 

n^fn— /K tr* 7 * — /Wk.* tf^ (4-t Ko^77i-/V) 2, 
2 — if* (4-t Kn^^x-yV) ^f7;i/tp7p/^, 2, 3, 4-h 
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!)tKn^y/7xyy N 2, 3, 4, 4' -rh7tKn^>' N /7x 
2, 2' , 4, 4' -7h7tKn^^/7x;y, 2, 3, 4, 2 

' , 3' -^tKndfv"<y/7iy^ 2, 3, 4, 3', 4', 5' - 

^tt Ko^^^/7x/y, tr* (2, 3, 
5 ) tr* (2, 3, 4-MJtKP^7x^) 4b, 5, 

9 b, 10-ff7tKo-l, 3, 6, 8-7h7t Ko^>-5, 10— 

^f^yf; [2, l-a] xT^-r^ by* (4-tKn^>7x^v) 
hy* (4-tKndfy-7x^v) Wj;^ds^ffit?^So *fc> 

10 £fc Suisry-^^Ty^i7A^ ^ry-^a^F^^AS, hyry- 

*/WM^-K -77x^3-^^9, 10-7^ h^v-T^ h7"fe>-- 2 
-^/Voft-T-— K hy^ (4-t-7*f^7x^) ^/P7Jn=«7A> y 

15 hp^y^- 9, l O-v^ h^v-X^ h7ty- 2—^/^-7— K 4 

— 7< h=^S/— a— [ [ [ (4-^f^7x=;P) ^)V-fo=.)V~\ -< 5 /] 

^y-^y/t h — h y 2- (2' y y^x— ^) -4, 6 — t'^s (by 
^nin^^/ix) -l, 3, 5- h y T*?ls't£&&mvf k*L5„ ^ftU 

<7X£ffl*te (A) ©I^M^iooiiWix, If liltot, 0. 

1-40 m*% , #l^-^fc>ii- 5 4§-£f*g*f|-C 0 . 1-40 fi*% £ $ in Z> o <fc 0 

*^w^*5»ts^ (d) i LTit ^fyv7Yo7ny, n-^a—2 

25 -fc°ny K>\ N-T-fef"^- 2-k°n y K>,N, N-^Wt hT5 K, 
N, N- v 5 ^ f;i/7^^^fv' h\ ^*t^ f b U 7 5 S^^vW 
3; #V y v 5 / ^ N N - T-fe^/W— £ -77 :7°n 7 ^ ^ A^£>SH4$£l&a s £f* L < > 
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25 



— pd7'^^ h y & ni px^ V s ^ n o — n ^ 

^^•^^^7°^^ ^-^^V, -0"fcfV N h/^^ N drv^U^#^^ffii--5Cli: 



-g-ttf^^, ^?Pl^Js ^fi?«£<k ^^J^^^IB^LT^J:V\ 



lutein: 



a 
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^fi/y, o-^^/w^^-^^ l. 2-^tKot7^i/y, l, 

5 V^d^/M^^JJU-F, 1, 3-^y^/^7^!Jy-h> 1, 

— K 1, 6-A^ty^t-^7^wh, 1, 6 -^#fy^ 
h > ^^^^y^y h—ywf y y K ^xjjxu h— /i^h7> 

^yi/— K 2-t KD^^xf^T^UW-b^ 

^yw-h, l, 3-7^ !J o>f/V't^-2-t Ka^'X/n^y, 1, 3 — 
15 ^'^^!/o^*^-2-t Kndrv'^o^V^^-l/Vtf^T^ y ^7 5 h\ 
N, N - v 5 ^ 7 y /V'T 5 h\ N - * =f- n *~JVT 9 V /VT % K#a s W b tt 

stftB^pm-a-tt^'a-^^ffl*^ (a) j£#<7>itc*tb-c % 5-10011 

25 LT X.fc£, h=5r>>7xy-;K^7x^-p-^y^/y, 

^y^/y, KD^r/^ fn^n- /K "7 s./ 'FT iff* UV/W- 
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t7f;U7^, 7"<C2^> Z^^S^T^s 2, 5 - YA"*S >\ $ 

5 S^PffiJ3lJ£fflV^m'3\ -^^/BAte. ilSt (A) ^0*(C*J"b-C, 0. 0 
1 — 3 OMMi%t £*L5o 

frXZ&o jftHtOS PTS7t#AD^ (PEB;post exposu 

15 re bake) t&m&ftl<\ ^^TP„ *tfM&ft&ffi!&&S$to'ehZ>1fr£- 

20 f tttft N-y 3vV- 2-tfn V Ki<\ N, N-^WthT? h\ N, 

jx^tvi^s, ^y hyl, tvMS n ^^b^kTk^Hs #Hb7kl?t 

#J?Uf, y^/~/K 3^* SSI's 4 fcViy7VV=i— /K T-feh^. i> 

V. SfcIM5vK g^^^/K S^^^K v^7^v^5vK vny^xf 
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10 
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25 



nn^^ % i, hD^on^y, ^PP^yfy, o 

-^^nn^ytV, ^i^^-^T 0 ^^, -<^if>\ dpi/ 



^^7— ^yT'PW/l'^^K ^<>"if^ h/^y> df-*>U^ 
r. COB#(DiPfi?a^«, 15 0~5 0 0°Cif5ri«t<, 2 0 0-4 0 

* r <DH#<7xfrgi*iH#p^ o . 0 5~io B#ra ttsri uv \ r <D 
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fife$tL5 (3 (a) ) „ 

mm%&mmm4i)mm-tzmz.?&6 Atmftbnx^z (is (b) > „ 

(IS (c) ) „ 
[H»J] 

c^^j 1 1 

25 fitim^IiiAf^fifc^^t^t© 1 0 Om 1 ©ftJ*N 

-t^-jWu ]) Yl/b 2 1 . 18g (0. 0 7 2m o 1 ) tf> 3 , 3' , 4, 4' 
- \f7=*~;VT h 7 ^/^^iftZl &fcfa<Dffi&%mz. 2. 3 4 g (0. 018m 



1 • 

WO 2005/101125 



PCT/JP2004/004666 



30 



o 1 ) ©2-t Ko^^W ??VU—h 7 0°CT' 1 Btra-t: tts 

^flSft^+OS Om 1 ©W-^f^k'D 9 hV4"©6. 49g (0. 0 
6 mo 1 ) <D* !?7x-^7 5 XRt^O. 25g (0. 001mol)©l, 
5 3 - fcT* ( 3 - T 5 J tVH x h 7 ^ f/Vv?^ n ^ y^iS^ 1 ^fK 



\) Y^^(D2 9. 92g (0. 145mol) ©N, N — v 5 ^^ n^3r i/jVjj/V 

fc 0 r©SMf(^t4 5. 5g (O. 3 5mol) 
10 * ^ !J W- b £ADx., 5 0 0 C1? 5 ftM, -t LTiflt-W bfc 0 ^ <£KJ& 

2. 0 1 <7>^^^^7K^T»b<m#b?5:d5b«!-SUfco #rttibfc@^£:£ 

^jfi^TTK^^^ i . o mm% x «) 'ptz < ft z> & -cjftBE<6« tt # y p 

15 - 1 £#fc„ 



^f;i/t°cy 14. 4g (0. 072mol) (DA, 4' -^^^7= 

yXRtfO. 6 3g (0. 0 0 8mol) <DK°V Z?ls<Dm&& 0 °CKl?£*g Lfc 
20 ^tbJCl. 12g (0. 0 0 8mo 1) (D^/-i'/^p D K5:ITU lITt 

vmmmAW&mtt&mRj&m%5*^ ioomi <omm^-^^-^^ y r 

y^21. 18g (0. 0 7 2mo 1 ) 03, 3', 4, 4' -t'7x^T h 

25 3 0»IBI^T}gTtfc^, 5 0°C-e5H#f^, ^LTifiT'-«tfc 0 

0 °C(^^*P 10. 4g (0. llmol) £>4frfb* f-yU^/U=c 
-r/K iltt 1 1 . lg (0. llmol) ^M^xf;l/75^30^W 



2 ] 
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5 tejfcfcl 3 ] 

m*m. um\j&x}m.mm^*^tz-mm&.fo^ x ¥v> ioomi <d&&n 

-^f^fpU KVH4. 8g (0. 2mol) <Dn — / —/l^AtK 3 
1. Og (0. lmol) <D\f* (3, 4 — v 5 ^ /V/tf 3f v- 7 en - /l/) oc— tvI-~ 

& zk*& £ *D x. , 7 0 °C T' 2 4 ^fWSI# U ^ * 7" A4fe £r#fco - ©^ £ 0 °C \zl 
10 i&ifep U 23. 8g (0. 2 m o 1 ) (OHLttfrHr—A'& 1MT U 3 0 #|SJ 

7Ltc%\<D&ffl%J&&^l^ 10 0ml (D^N-^^t°n y V>t 33. 0 
g (0. 09mol)©2,2-^(3-75/-4-t - 
1, 1, 1, 3, 3, 3-^t7/WtD7D^yMl 5. 8 2g (0. 2 m o 1 ) 

£0&?«A- 2^30 ^Md^tTftT bfcSK ^atf 3 0 #IHHfc# bfc„ r 

2. 0 l©^ty^7(cl^L<i#U^^lU„ Wfflbfc 



4B ' - .o 



i-k&m 4 ] 

mwm, sm-s^ti^Af^ft^iK^^© ioomi 

-^f;i/t°n!J K>-i:2 5. 8g (0. lmol) (DA, 4' — 
iV^i/y^)V) ©»«&0 < Cfc?&ajU 2 3. 8g (0. 2-mol) O^-fb 

25 ft^;^ITU, lTt3 0^11#tT, ^S3$?£A- 3 £#fc„ 

i^ffcRtm^Al^^fcfcBU^ffiS^S*© 10 0ml 
N-^Wn!) Ky^3 6. 6g (0. lmol) ^2,2-^ (3-7^7 
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-4-t KD^y7i^)-l,.l, 1, 3, 3, Z-^*r-q-7;\'jrv''7x2'*^&Xf 

o. 79 g (o. oimoi) <^t°y i?^<Dmm* o o c\z.ifcn\^. -*u-i. 5 

7g (0. 0 lmo 1) (D~7^=- fr? & xiy^-— ^4 h£r?j§Tb N #5T1£% 
TT? 3 0 #fia8H$ Uto 15. 8 2g (0. 2mol) Ot°y^ttU 0 

5 < Ctc^*p bfc8K 3fc«£#kjh,fcKtf3BJftA- 3^30 #|Kja»»*-CiftT bfc£, 
^fiT* 3 0 ftmWft bfc„ r ©Sf&S^^^: 2 . 0 1^ *->-&iteMJ:-C# b < 

-e&£JEEf£*i U* 1 U P - 4 £*#7c 0 
10 [^fife^ 5 ] 

iWWXtJ^^AWSrfll^.^WSJtS** 1 ! 3 ^ 100ml <Z><fc«|N 

-^f;l/t°P V Y>t 9. 76g (0. 05mol) ©l->f;V-2-75/ 
=r^^ l h<D^££0 < Cfc:}£inU Cl*tf£8. 85g (0. 05mol) <D 

^y^/i/7*=^n9^ K*iTU 3 O^IHjjt^bfeo -t<7>«l 5. 8 
15 2 g (0. 2mol) WfD^tJPU 3 0 Ufc„ ^©Rfe 

^a^w^a* i . o fi#% «t o '> ft 3 * -c^be^b LtiiftiB- 1 (tar 

20 6 ] 

mm. ^&RTtmmmA&*ffitt&mRj&®& t P<n ioomi <D&mN 

]} KV£ 18. 3g (0. 0 5mol)©2,2-t: , 7 (3 -7 5 / 
-4-t Fn^r^i^v)- 1, 1, 1, 3, 3, 3 — ^t7;i/tn7°p^^©i 
^£0°C^££PU dlin2. lg (0. lmol) 0^oWo7^K 
25 Srfl&TU SO^IWat^Ufc. «15. 82g (0. 2mol) WWls 
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ft < ft 6 * -e«jE fgjft ^xmrnskM b - 2 &^fc 0 

[^J&0iJ 7 ] 

mwm, iwgfrRTfmmmAW*ffittm£Rj&®$* t P<Di oomi ©<a*N 

5 — ^^vHfn II KV£ 7. 6g (0. 05mol) ©3, 5-i/7^y$Ift 
<0$^&O < CK:#*PU rtbfCl5. 7g (0. lmol) 07i=^nn7 
hSrffiTU 3 0^ri8IWtfc. ^15. 8 2g (0. 2mol) 

<a t" y v^tjp u t?at' 3 o £f«# bfd 0 c <DBu&m&m *2. o 1 <zm 

*% «t 9 '>ft < ft 5 * T^/EftlM b-CgU&R£U B - 3 £#7t 0 
l&J&W 8 ] 

»t taigff^t/M^AW^iix.fc^^S^^^^ 1 0 Om 1 Oftj»N 
-y^vUfp D K>-^2 5. 9g (0. 0 5mo 1) 04", 4"'- C^^T 7 
15 ;WtD^y7 B nk°!Jry) - If* (4-7s/W=!Jy) 0*0 

£PU ^tl6. 4g (0. lmol) ©^77 P PtV^/W^;;U7o!) K 
«TU 3 0^mWVtc o ^©fl5. 8 2g (0. 2mol) <DM°])i?ls 

&mn^ mux 3 o frmwft bfc„ z.<D&]&m-&M&2. o lAM^^ife* 

ft < ft 5 * b rm®*^J b - 4 &#fc 0 

[^J&#J 9 ] 

»im ^mtmx$mmmAm*mttmmR!fcm^(D ioomi <d#mn 

-^f;Vt°D!j K>t 6. 86 g (0. 05mo 1) ©4-7^7^1 



25 ft££:0 o Cf;L^iPU rfL^3. 93 g (0. 0 5mol) ©7tWP7>fK 
SriSSTU 3 0^-p H m#bfc o ^il5. 8 2g (0. 2mol) (OlfV^ 

zmto u mi&x 3 o #rast# bf^o - <Dffl&m&Qo& 2 . 01©^ ^aafc* 
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15 



ft < ft 5 * -e^BEftJft L-Ctmft^J B - 5 &#f£ 0 

C^#J i o ] 

0. lmol 2-v ? Tv ? K-4- 
7/^^/^ n y K 0. 2 9mo lR^l 5 0 g©^ty©»*tU 

h y ol=i-)VT % >- 0. 3 m o 1 Sr^T-CiBTR/fc^*^ 

S^TV> K-ft-n ^ C — 1 £#fc 0 

-1 1 0 0 g tN-^f/H:^ V K^l 4 0 g t p-7< b^i/^^y— 0. 
3 g*S#^t§)5P$*fc«, .*fetH2, 2' -t^ (o-^oo^a^) 
-4, 4' , 5, 5' -7h77i=^^/-/V6. Og, 2~*A'#~? 

Y s< is y?44- 3 . 0 g £ ^ ^A- ^ 1 7 — X-F b ^ 6 . 6 g oi$'3fc£!i 2: 



20 0^0"!|-e#^tLfc0®ft^JB - 1 5. 0 g ^Oitl£T(-t-I 

^V^^ii^t"^ — h Lfc&tefaSLT, 5. 0± 1 . 0^m©iH^ 
ffcUfcSL Ii^7^"^lv^-y77^U im2 0 0~1 0 0 0m 

25 h^fl^T^KA^IfeLfc*-^ *©#ttUtri»**4 0 OmJ/cm 2 t'l 
^SrS^^^y =iV^cnxN±K:^lf^3— hbfc^^^UTl 8. 0±1. 
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OOOmJ/c m 2 <nm%mZ-Xm% Lfco 1 BtP^^fll^^T^Sbfc^ 

% y^n^^ hy^fflV>t^K/^ttTl OmmX 1 2 OmmOlfft©^ 
^_ y ^ # ^ Co - w .)i/N^g^Jtifc^7V|ct 3 2 0 ^ 1 P^ffflES-fl^ 
5 —?umkm&'&fro 7ylbkJ^Sr^v\ fiWtt^BISr^y 

[Hlfifcl 2 ] 

io ^< imn^sa-s-c, ±< mmz-t&m^tck^z, <DMj&&tznytA 4 5 om j 

/cm 2 "?!. 5 Aim (*/h7-r^#B) *TfStU ^ V — ^ti*& hfh 

[H«J 3 ] 

15 ^/##J 7 T?# b ^fcl«»J B - 3 £ 5 . OgiK ^*U^«:> MMM 1 i: 

^<^coia^-c\ ■£< mmz-f&mvtctz.?>, -?:©iiitit{ii)ti4 5 0mj 

20 [^S#il 4 ] 

-£j&#J 8 T*# btltimM&ft\ B - 4 £ 5 . 0 g ffl V\ *:;h/£WMi. 1 t± 

< mm<Dm^x\ ±< mm^^mi^tct^^, z&m&Mitfi&t&s oomj/ 

cm 2 l?15Mm (*/h7-Y^*§) *T»*U ftfrfc^P -TV**— 

rco *fds ^»ijitiii#^a^bT#^ti,fc@w^#Jiio#'a ? ^^. h 

C^Jfef^J 5 ] 
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- 2 i o o g t n-* f^fD v Kyi 4 o g ^mw^^M^t^. £ 

5 . 0 g RXf&f&m 5 T-#btbfc^ft^JB - 1 5 . 0 g &MZ-Xm%.TlZX 

-M&mwmm. y ^ ^^m^xm^mm%mmmm^ntc 0 m%m^ 

y Y -f h KX 1 2 0 °C, 6 0 &fflMm 2 . 3 8 %7k^7 h7^f 

^Ty^-?A7X^£r^--C/* KA-5M£bfcr H»J 1 

M&mLfc^;!^ 8 0 0 ra J / c m 2 1? 1 5 m GSyh7-f 

1/-M:tl2 0t, 6 0 WWPf& bfc#, 2 . 3 8 %7«{b^ h 7 * f^T 1/ 

Tfisfri* 4 0 % 1 1£ o fc 0 
[H»J 6 ] 

^^6-C»e>tb*:««iEftffJB-2Sr5. 0 gfflV\ -ttb&fl-tt, HJfe#!l 5 

< |U«(DSB^-T:\ ^< |pl«te:«ygU^^ d^>. *<0#fc£M«3te*9 OOmJ/ 

cm 2 -T?20Mm (ft/h 7 V*B) -*T?«U ^/^'J-^/^-^itn 

mmm 7 ] 

±< mm<Dm&x\ <fe< mm^Mx^tct^^ ^mm^mtA9 oomj 

[^»J 8 ] 

-3 1 0 0 g tN-^^w y Kyi 4 0 g^imi^tii^-ffcis £ 



4 

* ■ 
ft 
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h \z.&&m i o -e# h frit.&%m c - 1 6 . o g m*&$m 5 h titcmm 

*#JB-1 5. 0 g ^^iTSi&Tf^'C-M^ts 



5 ^OflH&l^fiiSftS 40 0mJ/c m 2 T* 1 0 » m W ^M) * "C« t % 

10 [HJ60IJ 9 ] 

mm&nt ^x^mmix^bhtz.mmwmB - 3 & 5 . 0 g #v\ ^etu^m, 

4 0 0raJ/cm 2 tlO/ I m (*/h7>f ^ffi) ^T'iiU »> U *-:7>"«* 

15 h/77*fflVW^^SJSLfc. rofeH*tJ { $li5 0%t4ofc 8 



Hi 0] 

)fei4 OOmj/c m 2 -C 10/im (*/h7 W ^#S) £T?3£U ft l> — TV* 

20 ^s#e>ttfco mmms kmW£&m&^x&bi'itz.m.mwi<Dwm<D 
[^ufefy 1 1 ] 

-4 10 0 gtN-^f/Hfo y K7140 g&J£#$B^U§a?£-frfc&s- $ 

25 b {^mm 1 0 -e# bfotz.m%m c - 1 6 . 0 g ^u^^j 8 t?# b ti^gc® 
5^ijb-4 5. 0 z&Mx.xmm.TK.x— M&m$mM&. 7^^»ilt 
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(OffimmfemytM; 3 5 0mJ/c m 2 X lOym (M/h^J ^4@) ^.xm U & 
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